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The ubiquitous media coverage of health care issues provides thepatient, as consumer, with a plethora of information (and disinfor-mation) for consideration. For example, casual investigation by anonphysician will identify a variety of fundamentally different treat-ment options for ischemic heart disease. Strategies centered onpharmacologic therapy, angioplasty, coronary stents, or drug-eluting
stents all have advocates and detractors. And although the prevalence of surgical
coronary revascularization declined approximately 15% from 2000 to 2002, the
proliferation of “new and improved” operative techniques—warm heart, minimally
invasive, beating heart surgery—continues unfettered by rigorous scientific study.
In contrast to new drugs, surgical innovation is adopted without peer or patient
advocate review. Market forces persuade hospital administrators and push clinicians
to adopt the latest surgical fashion to appease ever more “informed” patients.
Marketing is increasingly more important than outcomes research.
In this issue of the Journal, two institutions share their individual experiences
with another permutation of surgical revascularization techniques, and thus expose
the patient to a new seduction or marketing tool: awake heart surgery.1,2 The patient
may be persuaded that heart surgery is now so safe, so noninvasive, so trivial a
challenge, that general anesthesia is no longer required. Referring physicians may
conclude that the stress and recovery profiles associated with surgical coronary
revascularization are similar to that of angioplasty, but now their patients can enjoy
brand new conduits!
Aybek and associates,1 and Karagoz and colleagues,2 separately argue that their
successful series of 34 and 137 awake CABG procedures, respectively, combine the
“obvious” advantages of beating-heart surgery, and an anesthetic technique that
provides analgesia in an awake, spontaneously breathing patient. In a previous
Journal editorial (“Off-Pump Coronary Bypass: Is It for Everybody?”), Bonchek3
successfully debunked the notion that beating-heart surgery is obviously superior to
a “remarkably successful, extensively studied, consistently reproducible procedure.”
The present editorial compares the theoretic risks and benefits (there are few data to
assess, only theories) of three anesthetic approaches for cardiac surgery, with or
without cardiopulmonary bypass (CPB): an awake, regional anesthetic with spon-
taneous respiration; general endotracheal anesthesia with controlled ventilation; or
the latter augmented with a thoracic epidural neuroaxial block.
Conscious Cardiac Surgery
It is difficult, if not impossible, to recommend that a patient remain conscious during
any type of cardiac surgical procedure. Advocates of regional techniques for cardiac
surgery suggest (correctly) that spinal cord blockade attenuates the profound stress
response associated with major surgery.4-6 However, one must consider the stress
associated with consciousness during cardiac surgery. How will a patient respond to
the intraoperative information that he has “poor distals” or to the surgeon’s lament
that the internal thoracic artery is inadequate? Even with absolute silence (and the
inability to communicate verbally cannot facilitate the efficiency of an operation),
most individuals are likely to suffer anxiety with the roar of a saw opening their
chest. The mandate for spontaneous respiration limits the administration of sedative-
hypnotics and muscle relaxants. Finally, prescription of an anesthetic that allows a
patient to move voluntarily during a cardiac procedure is anathema to the clinician
committed to safety. Unanticipated patient movement may be merely inconvenient
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or may result in a disaster. At the 2002 autumn meeting of
the Association of Cardiac Anesthesiologists (a group lim-
ited to 50 of the most senior cardiac anesthesiologists in the
United States), not a single member advocated the use of a
pure regional anesthetic technique for any type of cardiac
surgery. The members opined that the more clinically im-
portant question relates to the use of regional anesthesia as
a supplement to general endotracheal anesthesia techniques
for heart surgery.
Combined General and Thoracic Epidural
Anesthesia
The use of thoracic epidural anesthesia (TEA) as a supple-
ment to general anesthesia and controlled ventilation may
provide both intraoperative and postoperative benefits. In-
traoperative palliative effects largely accrue from the sym-
patholysis associated with neuroaxial blockade4-7; postop-
erative benefits are a result of the profound analgesia
afforded by TEA.8,9 Importantly, there are no randomized
trials that characterize the risk-benefit profile of a neuroaxial
block in cardiac surgery. However, several reports have
demonstrated the clinical benefits associated with a reduc-
tion of circulating sympathoamines and other stress hor-
mones. Four decades of clinical research have failed to find
a general anesthetic technique that attenuates the stress
response and resultant adverse sequelae associated with
surgery and CPB. In contrast, spinal cord anesthesia—that
is, the selective blocking of spinal nerve roots—prevents the
surge in stress hormones that accompanies cardiac proce-
dures.4-7 Perioperative sympatholysis improves myocardial
oxygen supply-demand indices, attenuates platelet activa-
tion, and reduces the inflammatory cascade. The sympa-
thetic nerve fibers from T1 to T5 innervate the myocardium
and coronary vasculature and play a critical role in deter-
mining coronary blood flow and distribution. Blockade of
the cardiac accelerator fibers may be responsible for the
decreased prevalence of postoperative supraventricular
tachycardias and other types of cardiac dysrhythmias ob-
served in patients managed with a TEA. Thus the applica-
tion of regional techniques as supplements to general anes-
thesia may be considered therapeutic as well as facilitative.
Table 1 outlines the theoretic risks and benefits of a cardiac
anesthetic technique that includes a regional component.
Neither the study of Aybek and associates1 nor that of
Karagoz and colleagues2 assessed the potential therapeutic
affects of an intraoperative neuroaxial blockade in their
respective patients. Both sets of investigators allude to the
potential benefits of a thoracic sympathectomy, but there are
no measures of stress hormones, myocardial oxygen supply-
demand determinants, or coronary blood flow distribution.
Perioperative Holter monitor evidence of a reduction in
myocardial ischemia or cardiac dysrhythmias would support
the theory that spinal nerve blockade during coronary re-
vascularization provides protection from these morbid
events.
The reports of Aybek and associates1 and Karagoz and
colleagues2 emphasize the postoperative benefits of TEA.
Indeed, several studies have demonstrated the superiority of
epidural analgesia relative to conventional pain control
techniques in patients recovering from cardiac surgery and
median sternotomy.9 Superior analgesia leads to improved
pulmonary function and early ambulation.10 This may allow
reductions in the durations of both intensive care unit stays
and hospital convalescence. Scott and coworkers9 prospec-
tively randomly assigned 420 patients scheduled for elective
coronary surgery and general anesthesia to receive TEA or
be managed with conventional analgesic techniques. Pa-
tients managed with a preoperative TEA achieved endotra-
cheal extubation more quickly, enjoyed superior respiratory
function, and suffered fewer respiratory tract infections.
Regulatory constraints limited the German group’s ability to
demonstrate a reduction in the duration of hospitalization1;
TABLE 1. Regional anesthesia in the conscious cardiac
surgical patient
Potential benefits
● Decreased perioperative stress response
— Reduced dysrhythmias
— Reduced coronary vascular resistance
— Reduced perioperative myocardial ischemia
— Reduced internal thoracic artery spasm
— Reduced systemic vascular resistance
— Reduced platelet activation
— Reduced inflammation
● Profound postoperative analgesia
● Improved postoperative pulmonary function
● Decreased postoperative ileus
● Early ambulation
— Decreased intensive care requirements
— Decreased in-hospital convalescence
Potential risks
● Peridural hematoma
— Delay of surgery
— Spinal cord ischemia
● Paralysis
● Compromised operating conditions
— Patient movement
— Diaphragmatic excursions
— Pneumothorax
● Tension pneumothorax
● Limited surgical field
— Difficult groin access
— Lower extremity vein harvest precluded
● Respiratory compromise
— Mechanical obstruction of airway
— Diaphragm paralysis
— Paralysis of thoracic musculature
● Coronary artery or internal thoracic artery spasm during
recovery from epidural analgesia
● Hemodynamic instability
— Uncontrolled hypotension
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however, Karagoz and colleagues revealed the promise of
outpatient heart surgery, with 8 of their 132 patients2 leav-
ing the hospital on the same day as the procedure.
With many agreeing on the important benefits of neuro-
axial blockade in cardiac surgery,11 why have TEA tech-
niques failed to be widely adopted? Instrumentation of the
epidural space may lead to unrecognized bleeding, hema-
toma formation, nerve root compression, ischemia, and pa-
ralysis. Unfortunately, the true prevalence of an epidural
hematoma among patients requiring anticoagulation for
heart surgery is unknown. Mathematic models suggest that
the risk ranges from 1:150,000 to 1:1100.12 Advocates for
regional techniques contend that there are no reports of an
epidural hematoma causing paralysis in cardiac surgery. In
a recent survey of cardiac anesthesiologists, however, some
respondents refused to answer the questions regarding the
local incidence of peridural hematomas; others stated that
they had observed this complication in “other institu-
tions.”13 Scott and coworkers9 reported that none of their
202 patients suffered any adverse neurologic events associ-
ated related to the use of TEA. Careful review of studies
reporting a zero incidence of epidural hematoma after TEA
reveals ambitious, potentially time-consuming protocols to
reduce the likelihood of epidural bleeding. The placement
of the epidural catheter on the night before surgery, delaying
surgery if a “bloody” tap occurs, and limiting epidural
techniques to those patients not receiving preoperative an-
ticoagulant drugs are strategies to limit the likelihood of
peridural hematoma.
Consciousness During CPB
Of this month’s trilogy of reports advocating conscious-
ness during cardiac surgery, the article submitted by
Schachner and colleagues14 is the most ambitious and
alarming. This group placed an epidural block extending
from spinal nerve levels C7 through T8 in a 70-year-old
man with aortic valve stenosis. Throughout the 4-hour
procedure, the patient remained conscious and not para-
lyzed. During 123 minutes of normothermic CPB, the
surgical team placed a 23-mm biologic valve. The only
reported difficulty was the negative impact of the
“breathing pattern” on the “the surgical progress.” Both
the Aybek and Karagoz groups1,2 reported similar tech-
nical problems, which included incidences of pneumo-
thorax of 10% and 28%, respectively. In several in-
stances, respiratory distress ensued and the patient
required endotracheal intubation. Whereas the Schachner
group14 contends that the delay in surgical progress was
of minor consequence, one might argue that any elective
intervention (and consciousness during CPB is not re-
quired) that prolongs the duration of CPB should be
abandoned. And a longer than 2-hour period of CPB to
replace an aortic valve certainly may be considered pro-
tracted. Most anesthesiologists consider facilitation of
“the surgical progress” an aspect of their clinical man-
date. In some institutions, respiratory support includes
manual control of tidal volumes and respiratory rates by
the anesthesiologist during dissection of the mediasti-
num. The surgical staff believe that the operative condi-
tions improve with “hand ventilation.” Perhaps in an
ideal world, the patient could be coached in breathing
patterns to facilitate the surgical technique!
Schachner and colleagues14 suggest that an important
advantage of caring for a conscious, rather than anesthe-
tized, patient requiring CPB is the ability to monitor cere-
bral function continuously. Indeed, this group reports that
they maintained oral communication with the patient
throughout the procedure. However, I am unclear as to how
they would respond to an apparent episode of cerebral
ischemia. Would they induce general anesthesia and reduce
cerebral temperature? Increase pump flow or perfusion pres-
sure? Reconsider the placement of the aortic crossclamp?
Look for the nearest hyperbaric oxygen chamber? In carotid
artery procedures, the surgeon can amend the operative
approach if a conscious patient has an acute manifestation
of some type of cerebral impairment. In this setting, the
cessation of carotid artery blood flow results in hemispheric
cerebral hypoxemia. The placement of a shunt or increasing
the pressure and collateral blood flow may obviate the acute
ischemic insult. This is not the case in cardiac surgery,
because the factors causing cerebral ischemia remain in-
completely understood. The risks associated with con-
sciousness during CPB are substantial. Potential serious
adverse events range from patient movement leading to
aortic cannula dislodgment and exsanguination to the pro-
longation of the duration of CPB. Because consciousness
during CPB does not confer any identifiable benefit and the
risks are life-threatening, there is no indication for an an-
esthetic technique that permits “awake” extracorporeal cir-
culation.
In summary, the use of epidural techniques as adjuncts to
general anesthesia in cardiac surgery merits further study.
Although the risk is difficult to quantify, the substantial
benefits associated with perioperative neuroaxial blockade
mandates further investigation. Skeptics may be reassured
by the finding of the limited morbidity associated with the
placement of large subarachnoid catheters for cerebrospinal
fluid drainage in patients requiring a thoracoabdominal pro-
cedure.
But awake heart surgery with spontaneous ventilation?
There is no place for this trick in the cardiac anesthesiolo-
gist’s armamentarium. Innovation is the religion of clinical
science, but innovation simply for the sake of change (or
marketing) will increase our patients’ risks. Or as noted by
the comedian Chris Rock, “Because you can steer a car with
your feet, doesn’t make it a good idea.”
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